Tanshinone IIA improves impaired nerve functions in experimental diabetic rats.
Diabetic neuropathy is one of the most common complications in diabetes mellitus. Thus far, effective therapeutic agents for restoring the impaired motor and sensory nerve functions in diabetic neuropathy are still lacking. The antioxidant and neuroprotective properties of tanshinone IIA make it a promising candidate for the treatment of diabetic neuropathy. Therefore, the present study investigated the possible beneficial effect of tanshinone IIA on the impaired nerve functions displayed by a rat diabetic model. Insulin-dependent diabetes in rats was developed by a single dose of streptozotocin (STZ) at 50mg/kg. The diabetic rats were randomly divided into four groups (n=10 in each group), and were intraperitoneally administrated daily for 4 weeks with tanshinone IIA (20mg/kg, 50mg/kg and 100mg/kg), or normal saline from the fourth day after STZ injection, respectively. At the end of tanshinone IIA administration, thermal and mechanical nociceptive threshold were determined by a hot plate test and Von Frey hairs; motor nerve conducting velocity (MNCV) was determined by an electrophysiological method; nerve blood flow (NBF) was detected using a laser Doppler flow meter; Na(+),K(+)ATPase activity, the level of superoxide dismutase (SOD), catalase and malondialdehyde (MDA) in sciatic nerves, and the serum total antioxidant capability were also determined. We found that tanshinone IIA was capable of restoring diabetes-induced deficit in nerve functions (MNCV and NBF), and impairment in thermal and mechanical nociceptive capability. In addition, tanshinone IIA significantly increased the serum total antioxidant capability, improved the activities of Na(+),K(+)ATPase, increased the levels of SOD and catalase, and reduced the MDA level in sciatic nerves in diabetic rats. All the findings indicate the beneficial effect of tanshinone IIA on impaired nerve functions and raise the possibility of developing tanshinone IIA as a therapeutic agent for diabetic neuropathy.